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DETAILED ACTION 
Response to Amendment 

Claims 2, 5-8, 35, 37, and 39-40 have been amended as requested in the 
amendment filed on August 23, 2006. Applicant has canceled claims 1 , 11-12, 19, 22, 
25-26, 33-34, 36, and 38 in the August 23, 2006 amendment. Following the 
amendment, claims 2, 5-8, 16-18, 35, 37, and 39-41 are pending in the instant 
application. 

Claims 2, 5-8, 16-18, 35, 37, and 39-41 are under examination in the instant 
action. The claims are examined to the extent of the following elected species: 
Alzheimer's disease from the disorder group, cytokine antagonist from the agent 
capable of releasing morphogen activity group, (2-p-bromocynnamylaminoethyl)-5- 
isoquinolinesulfonamide from the protein kinase A inhibitor group, SEQ ID NO: 2 from 
the morphogen amino acid sequence group, OP-1 from the morphogen group, and 
retinoid receptor from the molecule that binds an endogenous ligand group. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Any objection or rejection of record, which is not expressly repeated in this action 
has been overcome by Applicant's response and withdrawn. Any objection or rejection 
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of record of claims 1 , 1 1-12, 19, 22, 25-26, 33-34, 36, or 38 is rendered moot in view of 
Applicant's cancellation of said claims. 

Withdrawn Objections and/or Rejections 

The objection to the specification as set forth at p. 4 of the previous office action 
mailed 03/23/2006 is withdrawn in view of Applicant's amendment to the specification. 

Applicant's arguments, see p. 7 and supporting documents, filed 08/23/2006, 
with respect to the rejection of claims 2, 5, 8, 35, 37, and 39-41 under U.S.C. 112, 
second paragraph (as set forth at page 9 of the 03/23/2006 office action), have been 
fully considered and are persuasive. The rejection of claims 2, 5, 8, 35, 37, and 39-41 
has been withdrawn. 

The rejection of claims 2, 5-8, 16-18, 35 and 37 under 35 U.S.C. 112, first 
paragraph (written description), as set forth at page 8 of the previous office action 
(03/23/2006) is withdrawn in view of applicant's amendments to the claims. 

Maintained and New Claim Rejections, Necessitated by Amendment 

Claim Objections 

The objection to claims 8 and 16-17 as noted at page 4 of the previous office 
action mailed 03/23/2006 regarding the issue that the claims are not limited to the 
elected species is maintained and held in abeyance until allowable subject matter is 
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identified. This objection is also applied to amended claims 2 and 39-41 , for also not 
being limited to the elected species. 

Claim 5 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. In the instant case, claim 5, 
as amended, recites the limitation "wherein said morphogen activity is endogenous". 
Claim 5 depends from claim 2, which recites the limitation of "endogenous 
morphogen[s] [effects] in vitro'\ Accordingly, claim 5 fails to further limit claim 2. 

Claim Rejections - 35 (JSC § 112, 1^^ Paragrapli 

The rejection of claims 2, 5-8,16-18, 35, 37 and 39 under 35 U.S.C. 1 12, first 
paragraph (scope), is maintained for reasons of record, and is further applied to claims 
40 and 41 , as amended. The specification, while being enabling for a method of 
reducing leukemia inhibitory factor (LIF)-induced dendritic retraction comprising adding 
an antibody against gp130 to sympathetic neurons in vitro that have been treated with 
LIF and osteogenic protein-1 (OP-1) and wherein said antibody reduces LIF-induced 
dendritic retraction, does not reasonably provide enablement for a method for promoting 
neuronal cell growth in vitro or in vivo. Additionally, the specification is enabling for a 
method of reducing ciliary neurotrophic factor (CNTF)-induced dendritic retraction 
comprising adding phosphatidylinositol-specific phospholipase C (PI-PLC) to 
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sympathetic neurons in vitro before the neurons have been treated with CNTF and OP- 

1 and wherein said PI-PLC reduces CNTF-induced dendritic retraction. The 
specification is also enabling for a method of reducing the inhibitory effects of LIF on 
OP-1 stimulated dendritic growth comprising adding an anti-LIF antibody to sympathetic 
neurons in vitro that have been treated with LIF and OP-1 and wherein said antibody 
reduces the inhibition of LIF on OP-1 stimulated dendritic growth. The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and use the invention commensurate in scope with these 
claims. 

Applicants assert on page 6 of the response filed August 23, 2006 that the claims 
have been amended to more precisely describe the subject matter of the invention, and 
in particular the claims now recite dendritic growth rather than cell growth in general. 

Applicant's arguments as they pertain to the rejection have been fully considered 
but are not found to be persuasive. Contrary to Applicant's assertion that the claims 
more particularly describe the invention, the amended limitations of, for example, claims 

2 and 39 do not negate the previous office action's assertion that the specification is 
lacking on guidance to enable the artisan to understand and carry out the invention in its 
full scope. It is noted that the claims still read upon in vivo methods of reducing 
inhibition of a morphogen activity in a neuron or for promoting neuronal cell growth. The 
limitation "which component reduces inhibition of growth-promoting effects of 
endogenous morphogens in vitro" is an inherent property of the agent being applied, 
and does not limit the "method for promoting neuronal cell growth" to in vitro methods. 
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In particular, a broad, reasonable interpretation of claim 8, as derived from claim 2 for 
example, encompasses treatment of such neurodegenerative disorders as Alzheimer's 
disease, Parkinson's disease, Huntington's disease, and dementia, among others, 
which have proven to be recalcitrant to treatment in the art (see references listed on p. 
13, section (v) of the 07/24/2004 office action). The art recognizes that these diseases 
are neurodegenerative and result in a loss of neurons due to neuronal death. Thus, 
neurons injured by such conditions would include dead and dying neurons. It is unclear 
how such dead or dying neurons could be induced to grow dendrites. 

Additionally, the neuronal cell type affected by the method of claims 2, 5-8, 16- 
18, 35, and 39-41 is not limited to sympathetic neurons nor to neurons in culture (as in 
claims 2, 5-8, 16-18, and 35). Regarding the instant invention, one skilled in the art 
would not predict that the in vitro results in sympathetic neuronal cell cultures, which 
have been cultured under conditions to exclude glial and other non-neuronal cells (see 
p. 29), are predictive of non-sympathetic neurons or neurons in vivo, particularly 
neurons injured by a neurodegenerative condition. Neurons in vivo would be part of an 
intricate system of neuronal and non-neuronal cells and would be exposed to and 
influenced by the extracellular environment, which is quite different from in vitro culture 
conditions. Sympathetic neurons, as used in the instant application, are derived from 
the peripheral nervous system (PNS) and are distinct from neurons derived from the 
central nervous system (CNS) in terms of responding to environmental stimuli, such as 
trophic factors, and being influenced by non-neuronal cells. For example, Burnham et 
al. {Dev Biol. 1994; 161(1):96-106) note that the survival of sympathetic neurons (from 
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the superior cervical ganglion (SCG)) was greater in nerve growth factor (NGF)- 
supported non-neuron-depleted cultures than in CNTF-supported cultures. However, 
the sympathetic neurons responded better to CNTF when non-neuronal cells were 
added to the cultures. In contrast, the majority of neurons in spinal cord neuronal 
cultures, which are CNS neurons, were found to be dependent on CNTF for survival, 
and their survival was unaffected by NGF (see Magal et a!., Brain Res Dev Brain Res. 
1991; 63(1-2): 141-150). Further, Nonaka et al. {Cell Tissue Res. 1996; 273(3):525- 
531) report that when catecholaminergic central (locus coeruleus) and peripheral 
(sympathetic) neurons are compared as to their ability to innervate central (cortex) or 
peripheral (pineal gland) targets in vitro, CNS neuron neurite extension to the targets 
was only possible in the presence of glial cells, whereas sympathetic neurons extended 
neurites regardless of the existence of glial or nbn-glial cells. In summary, the state of 
the art recognizes that: 1) sympathetic neurons behave differently than neurons of the 
CNS, and 2) the presence of non-neuronal cells can influence distinct behaviors in 
either peripheral or central neurons, such that in vitro culturing conditions are not 
predictive of the in vivo environment to which neurons are exposed. Undue 
experimentation would thus be required of the skilled artisan to promote neuronal cell 
growth in non-sympathetic neurons or to reduce dendritic retraction in non-sympathetic 
neurons, particularly those neurons injured by neurodegenerative conditions (which 
primarily and substantially affect the CNS), and especially if the method involves in vivo 
administration of the composition to a subject having said injured neurons. 
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Applicant has provided little or no guidance beyond in vitro data that would 
enable one of ordinary skill in the art to determine, without undue experimentation, 
optimal parameters for in vivo therapy such as dosages, timing, and methods of 
administration. What is provided is thus the idea for an invention, and the invitation to 
experiment to implement this invention, not the invention itself. Applicants' rebuttal in 
the response filed December 27, 2005 asserts that the dosage and timing of 
administration of a pharmaceutical composition (i.e., for in vivo therapy) must always be 
individually determined and therefore routine in the practice of the relevant art, and 
submit the Benet et al. reference (Exhibit C of the December 27, 2005 response) for 
support of this argument. However, this argument is not found to be persuasive. Even 
Benet et al. notes that "to use the data that are presented, one must understand 
clearance concepts and their application for the computation of drug-dosage regimens. 
One must also know average values of clearance, as well as some measures of the 
extent and kinetics of drug absorption and distribution." Accordingly, because such 
values are not provided by the instant application, undue experimentation would be 
required of the skilled artisan to first determine these values in order then determine 
optimal dosages, timing and methods of administration and to thus practice the 
invention as recited in the claims. 

The specification is enabling for methods of reducing dendritic retraction in vitro 
(or conversely for reducing inhibition of dendritic growth in vitro), however, no guidance 
is provided for methods resulting in neuronal proliferation, growth, and maintenance in 
the differentiated state. While the instant disclosure provides guidance for in vitro 
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methods of reducing dendritic retraction, dendritic growth does not equate to neuronal 
proliferation, growth, and maintenance. For example, Bruckenstein and Higgins 
{Developmental Biology, 1988, 128(2): 337-348, as referenced in the previous office 
action) report that serum-derived factors which affected dendritic sprouting in 
sympathetic neurons in culture had little effect on axonal outgrowth or neuron 
proliferation. Accordingly, the art recognizes that induction of neuronal dendritic growth 
is not predictive of overall neuronal growth, proliferation, or survival. 

While claims 39-41 are drawn to in vitro methods, the claims as amended recite 
culture conditions incapable of achieving the desired result, namely, dendritic growth. 
Claims 39-41 are drawn to methods comprising contacting a neuron with a composition 
comprising a component, wherein the component is selected from: a monoclonal 
antibody to a gp130 protein, phosphatidylinositol-specific phospholipase C (PI-PLC) (as 
in claims 39-41), or additionally selected from (2-p-bromocynnamylaminoethyl)-5- 
isoquinolinesulfonamide (H-89), and enantiomers of cAMP or dibutyryl cAMP (as in 
claims 39 and 2). As written, the exposure of one of these components alone to 
sympathetic neurons would not induce dendritic growth nor reduce dendritic retraction, 
as evidenced by Figures 5, 9 and Table III on p. 33 of the instant application. These 
components are shown only to reduce the effects of exogenously applied neuropoietic 
cytokines, such as CNTF or LIF, and do not affect dendritic outgrowth either when 
applied to cultured neurons alone or in combination with a morphogen such as OP-1 . 
Additionally, the agent PI-PLC was shown only to antagonize CNTF-specific inhibition of 
OP-1, and was incapable of affecting LIF-mediated OP-1 inhibition (see Figure 9). A 
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method requiring PI-PLC would thus be further limited in scope than a method requiring 
a monoclonal antibody to a gp130 protein, for instance. Because the claims as written 
do not require a neuropoietic cytokine such as CNTF or LIF to be present in the culture 
conditions, and the skilled artisan would not expect these or other neuropoietic 
cytokines to be present in uninjured or unstimulated pure neuronal cultures, undue 
experimentation would be required to practice the methods of claims 2 and 39-41 . For 
example, the recited methods would require a determination of what exactly is inhibiting 
the morphogen prior to being able to determine which component would be best suited 
to overcome this inhibition, because, as previously indicated, not all components will 
antagonize all morphogen inhibitors. 

And upon further examination, the specification provides no guidance or support 
demonstrating the use of protein kinase A inhibitors, such as H-89 and sterically 
constrained enantiomers of cAMP and dibutyryl cAMP, to reduce the cAMP-induced 
inhibition of dendritic growth-promoting effects of morphogens such as OP-1 . The 
instant specification only demonstrates that agents that increase cAMP levels, such as 
forskolin and dibutyryl cAMP, were capable of reducing OP-1 -mediated dendritic growth 
in a dose-dependent manner. However, there is no indication that the converse would 
be true, that is, that cAMP inhibitors (or PKA inhibitors, which would interfere with cAMP 
signaling) would enhance OP-1 dendritic growth. Further, Applicant provides no 
guidance as to the ability of PKA inhibitors to antagonize CNTF or LIF, which 
neuropoietic cytokines are responsible for inhibiting OP-1 -mediated dendritic growth. 
As written, the exposure of one of these components alone to neurons would not be 
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expected to induce dendritic growth nor reduce dendritic retraction, as evidenced by 
Chijiwa et al. (J Biol Chem. 1990; 265(9): 5267-5272). Chijiwa et al. demonstrate that 
addition of the protein kinase A inhibitor H-89 (which is (2-p- 
bromocynnamylaminoethyl)-5-isoquinolinesulfonamide of instant claims 2 and 39) to 
neuronal cultures comprising either forskolin or NGF had no effect on neurite outgrowth, 
and even decreased neurite outgrowth in forskolin-treated neurons (see Figure 4, p. 
5269). The art thus recognizes that protein kinase A inhibitors are not sufficient on their 
own to facilitate growth-promoting effects to a neurons' morphology. Accordingly, one 
skilled in the art would not expect that such components would be capable of reducing 
inhibition of dendritic growth-promoting effects of endogenous morphogens, particularly 
if the inhibition is due to neuropoietic cytokines such as CNTF or LIF. 

Therefore, due to the large quantity of experimentation necessary to practice in 
vivo methods and particular in vitro methods, the lack of direction/guidance presented in 
the specification regarding the same, the absence of working examples directed to the 
same, the complex nature of the invention, and the unpredictability of the effects of 
administering a molecule to a subject, undue experimentation would be required of the 
skilled artisan to make and/or use the claimed invention in its full scope. 

Claim Rejections - 35 USC § 112, 2"^ Paragraph 

Claims 5-6, 39 and 40 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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The term "morphogen activity" in claims 39 and 40, and in claims 5-6 as they 
depend from claims 39 and 40. is a relative term which renders the claims indefinite. 
The term "morphogen activity" is not defined by the claims, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. It cannot be 
determined if "morphogen activity" means for example, inducing the migration, 
proliferation and differentiation of progenitor cells, or stimulating the proliferation, 
growth, or maintenance of differentiated cells. It is not clear from the specification or the 
claims which activities are encompassed by this term. As it is inappropriate to read 
limitations in the specification into the claims, the claims must independently define the 
invention for which patent protection is sought. 

Conclusion 

No claims are allowed. 
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